The in vitro production and characterization of neutrophils from embryonic stem cells.
An embryonic stem (ES) cell/OP9 coculture system for the effective production of functional neutrophils is described. A 3-step differentiation strategy was developed that uses liquid culture, enabling reliable and abundant production of neutrophils at high purity without the need of sorting for isolation of mature neutrophils. Use of the OP9 stromal cell line significantly enhances the number, percentage, and duration of differentiated neutrophils produced from embryonic stem cells. Effective and sustained differentiation of ES cells into neutrophils provides a useful model system for studying neutrophil differentiation and function and the factors that regulate them. Morphologic and functional evaluation of these ES-derived neutrophils indicates that large numbers of mature neutrophils can be produced from pluripotent ES cells in vitro. Specifically, their morphology, ability to produce superoxides, flux calcium, undergo chemotaxis in response to macrophage inflammatory protein 2 (MIP-2), stain for the granulocyte-specific marker-specific chloroacetate esterase, and contain the neutrophil-specific markers Gr-1 and the mouse neutrophil-specific antigen indicates that they are comparable with purified mouse bone marrow neutrophils. They also express gelatinase and lactoferrin granule proteins. During the differentiation of these ES-derived neutrophils, regional areas of neutrophil production can be identified that have been designated as neutrophil generating regions (NGRs).